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CHAPTER ONE

Introduction and Literature Review

Every team utilizes a general process that could combine qualitative and quantitative
analysis to elicit information, experiences, and rational understanding towards decision-making.
This process incorporates data acquisition from the team members, analysis of the acquired data,
and use of mathematical tools to optimize the value of the resulting data into a form that benefits
the customer (Blanchard & Fabrycky, 2011). Within this process there are many different
variables that play into the outcome of the product, and each variable is typically handled by an
individual or a team. A team, by definition, is a small number of individuals who have
complementary skills, hold each other mutually accountable, and have a common goal and
purpose (Katzenbach & Smith, 1993). Teams typically have a multidisciplinary approach that
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focuses their efforts towards the common goal of providing a needed product to the
customer (Cross, 2006). They simultaneously work on both the problem definition and solution
generation to explore the underlying motivation of the customer. Despite the theoretical benefits
that multidisciplinary teams have (Ratcheva, 2009), performance of these teams has been
suboptimal (Hambrick, Cho & Chen, 1996), as team heterogeneity that occurs in
multidisciplinary teams has both benefits and drawbacks. Benefits of diversity could include an
increase in the variety of perspectives and approaches that can enhance activities such as
knowledge sharing, and lead to higher team performance (Robinson & Dechant, 1997). In
contrast, research has shown that diversity creates social sub-grouping within teams that in turn
can create poor performance if the groupings do not coordinate or collaborate (Jackson, Joshi &
Erhardt, 2003). Ultimately, collaboration and coordination are needed among team members as
team performance heavily relies on those facets of teamwork (Park & Lee, 2014).
A property of some teams that includes monitoring, collaboration, and coordination in
literature is Transactive Memory Systems (TMS). TMS are assortments of shared and
specialized knowledge that facilitate teams to communication, collaborate, and perform their
tasks (Lewis, 2004). A component of TMS within teams is the property of knowledge sharing.
Knowledge sharing is the provision or receipt of task information, know-how, and feedback
regarding a product or procedure (Mueller, 2015). Knowledge sharing activities could help teams
optimize communication channels (Syed Omar Sharifuddin Syed‐Ikhsan & Fytton Rowland,
2004; Zhang, Hempel, Han, & Tjosvold, 2007) towards making communication more efficient.
This enables teams to perform activities in a timely manner while reducing errors in doing
activities. Understanding the variables that drive knowledge sharing (and by association TMS) is
key in improving communication and collaboration towards team decision-making.
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Reflexivity
A process that can be adopted by teams to drive knowledge sharing is known as
reflexivity. Reflexivity is the degree to which team members explicitly define and communicate
the team’s objectives, strategies, and ability to adapt to unexpected situations (Pieterse, van
Knippenberg & van Ginkel, 2011). It can be seen as a ‘metalevel’ process in product design, as it
helps establish task identification and actions to further the team’s performance. The process of
reflexivity occurs in transition between performance episodes (Schippers, Homan & van
Knippenberg, 2013). Studies have shown that reflexivity helps with team performance,
innovation, and creativity (Schippers, West & Dawson, 2015; van Ginkel, Tindale & van
Knippenberg, 2009); however, these positive benefits may differ based on the situational context.
For instance, an already high performing team might not require a reflexive process as they
either might already perform a similar process in their meetings or the introduction of a new
reflexive process might hamper them (Schippers et al., 2013, Schippers et al., 2015).
Team reflexivity could help knowledge sharing among team members as it provides a
means to emphasize mutual understanding of team tasks, and that understanding can be
conductive to team performance. Failures in using reflexivity could arise from habitual routines
that the team does (Pieterse et al., 2011). These routines could result in overlooking critical
information in the design that team members might consider to be trivial. Other issues that teams
face include ego-oriented individuals within teams that can lead to single individuals dominating
discussions such that others adopt or begrudgingly accept those individuals’
preferences (Mohammed & Ringseis, 2001). Previous research has shown that one way to
counter the negative consequences of team diversity is through reflexivity (van Ginkel et al.,

3

2009) that could enhance knowledge sharing in a team environment. Thus, the following
hypothesis was considered:
H1: Teams engaged in reflexivity have better knowledge sharing than those who do not.
Motivation
While it may seem simple to create monitoring rules within the team to perform
knowledge sharing activities, there are significant external or internal factors that influence
knowledge sharing. External factors, such as contextual understanding of the knowledge and the
organizational culture, might make it difficult to transfer such knowledge across multiple
disciplines on a team (Bechky, 2003). For example, the way an engineer describes a
manufactured part is from the context of the schematic, whereas the machinist would describe
the same design’s context from the actual machine’s point of view. These cognitive disconnects
arise from the environment from which the knowledge originates. Knowledge could also be
perceived internally as a motive to improve an individual’s self-interest with the perception that
more knowledge is valuable (Bock & Kim, 2002). These individual motives typically precede
and inevitably dictate the individual capability to share knowledge (Choi, Kang & Lee, 2008;
Lytras, Pouloudi & Poulymenakou, 2002). Examination of the internal and external motivations
that drive individuals to act could provide insight into improving knowledge sharing between
team members.
Motivation is the process of starting, directing, and maintaining physical and
psychological activities; it includes mechanisms involved in preferences for one activity over
another and the vigor and persistence of responses (Gerrig, Zimbardo, Campbell, Cumming &
Wilkes, 2015). Given that motivation is a latent variable and thus can only be indirectly
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measured, there have been many theories that attempt to determine what directs human behavior.
In most theories, motivation is divided into two types (Deci, Koestner & Ryan, 2001; Gov, 2015;
Vansteenkiste, Matos, Lens & Soenens, 2007). Intrinsic motivation assumes that an individual’s
behavior is motivated by internal constructs, personal satisfaction or pleasure being a few
examples. Extrinsic motivation assumes that an external motive (e.g., money or power)
influences the actions of the individual. Some theories (Deci et al., 2001; Wiechman & Gurland,
2009) propose that extrinsic incentives can ‘crowd out’ intrinsic motivations and reduce the
pursuit of the behavior.
Other theories postulate that differences between motivations are based on the situational
context (Janssen & Yperen, 2004). One such theory is Achievement Goal Theory (Elliot, Shell,
Henry & Maier, 2005) that has its origins in goal orientation in learning (Dweck, 1986).
Achievement Goal Theory proposes two separate goal orientations that can be related to intrinsic
and extrinsic motivations. Learning or mastery orientation focuses on the development of
competence, whereas performance orientation focuses on normative competence (Elliot et al.,
2005). Normative competence is the desire to outperform peers and make a social comparison
between oneself and others; thus, performance-based goals are typically portrayed as
interpersonal or extrinsic. Mastery-based goals are more intrapersonal, or intrinsic in nature
(Darnon, Dompnier, Gilliéron, & Butera, 2010; Poortvliet, Janssen, Van Yperen, & Van de
Vliert, 2009). The differences between Elliot’s and Dweck’s work is the conceptualization of
performance orientation. Dweck’s performance orientation definition reflects the social
consequences of being competent, or competence demonstration. In contrast, Elliot’s
performance orientation definition (Elliot et al., 2005) was more interpersonal or normative, i.e.,
the desire to outperform others. Performance orientation, according to Dweck, could be
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interpreted as a self-presentation motive and not an achievement motive (Senko, Hulleman &
Harackiewicz, 2011). Thus, this performance orientation definition could be considered intrinsic.
Performance orientation, according to Elliot, is interpreted more as a social comparison motive,
as it is an interpersonal motive.
Comparing Elliot’s and Dweck’s performance orientation definitions has resulted in
significantly different relations between goal-orientation and performance (Senko et al., 2011). A
meta-analysis found that using Elliot’s definition of performance orientation has resulted in
positive relationship towards academic achievement as compared to a negative relationship using
Dweck’s definition (Hulleman, Schrager, Bodmann, & Harackiewicz, 2010). From that metaanalysis, Elliot’s performance orientation construct has been shown to act extrinsically. Elliot’s
performance orientation enables a more accurate comparison of intrinsic and extrinsic motives
effects on task performance through goal orientation compared to Dweck’s definition.
Achievement Goal Theory also assumes differences in the valence of the goals, depicted
in the literature as approach and avoidance goals (Elliot et al., 2005). Approach goals focus on
the attainment of competence, and avoidance goals focus on avoiding failure or incompetence
(Janssen & Yperen, 2004; Moller & Elliot, 2006). Previous research has shown significant
differences in task performance as a function of both performance and mastery goals, as well as
between approach and avoidance goals. These differences led to the derivation of the 2 x 2
achievement goal framework (Moller & Elliot, 2006). Regarding the influence of the valence of
performance orientations, performance-approach goal orientations tend to increase task
performance and performance-avoidance goal orientations tend to decrease task performance
results (Elliot et al., 2005; Porter, 2005). Given that approach goal has been shown to improve
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task performance, the approach goal orientation was used to study only the mastery- and
performance-oriented motive differences.
Previous research (Elliot et al., 2005) has shown that performance under the mastery goal
orientation was better as compared to performance orientation. Furthermore, both creativity and
innovation were improved with mastery orientation (Hirst, van Knippenberg, & Zhou, 2009;
Janssen & Yperen, 2004). Given that increased knowledge sharing has also been shown to
improve creativity and innovation (Syed Omar Sharifuddin, Syed‐Ikhsan, & Fytton Rowland,
2004), mastery-oriented teams might produce more knowledge sharing than performanceoriented teams. This supports the idea that knowledge sharing tends to improve task performance
(Lewis, 2004); mastery-oriented teams should theoretically have higher task performance than
performance-oriented teams. However, this assumes that the mean team goal orientation would
result in similar effects towards performance and knowledge sharing as individual goal
orientation. Given the lack of literature of team goal orientation using Elliot’s operational
definitions, this assumption was maintained.
If there is a performance incentive for being successful on the task, performance-oriented
teams that have an approach orientation performed better than mastery-oriented teams (Elliot et
al., 2005). As knowledge sharing is positively correlated with team performance and masteryoriented teams having more knowledge sharing, it would have been assumed that masteryoriented teams would have higher performance. Yet, there might be a moderating effect found
that influences performance-oriented teams to perform better. This effect could be an incentive;
mastery-oriented teams could be incentivized by the intrinsic factor of the task, whereas
performance-oriented teams might be influenced by an extrinsic incentive such as compensation.
An intrinsically rewarding aspect of tasks could be learning and applying the knowledge that is
7

shared among the team; hence, the knowledge sharing incentive for mastery-oriented teams
could be based on the type of knowledge utilized to perform the task (Jong & Ferguson-Hessler,
1996).
Knowledge sharing is beneficial in improving task performance for tasks that require
innovation and creativity, as more knowledge is needed to achieve better performance (Bantel &
Jackson, 1989). The knowledge used in these types of tasks is more of a procedural or tacit
knowledge, i.e., learned through time and harder to quickly establish. In less complex tasks, the
knowledge sharing needed could be considered declarative or explicit knowledge that everyone
could understand and is based on factual statements (Brown & Duguid, 1991). Sharing more
declarative knowledge might hinder completing the task in an efficient manner and could hinder
performance, as some declarative knowledge might not help with achieving task performance.
Sharing declarative knowledge could also reduce the intrinsic value of the task, as it does not
require sharing creative concepts or ideas. In this experiment, the tasks used only required
sharing explicit knowledge, and there was an incentive for having the best performance. This
task structure indicated that performance-oriented teams might perform better, despite masteryoriented teams tending to share more knowledge. In the current experiment, team goal
orientation was manipulated. On the basis of previous research, the following hypotheses were
proposed:
H2: Teams that have performance goal orientations perform the task quicker than teams
with mastery goal orientations.
H3: Teams that have performance goal orientations have less accuracy in performing the
task than teams with mastery goal orientations.
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H4: Teams that have performance goal orientations have less knowledge sharing than
teams with mastery goal orientations.
Diversity in Motives
Determination of the optimal team motivation to enhance knowledge sharing among team
members, and the proper method to induce sharing activities towards achieving higher team
performance, was the main goal of this research. While the type of knowledge being shared
could influence what motivational tendencies help team performance, the type of diversity in the
team also impacts performance. There are typically two types of diversity in literature, surfacelevel and deep-level. Surface level diversity accounts for diversity in physical characteristics
such as age, sex, or race, whereas deep-level diversity focuses on the psychological differences
such as attitudes or values (Harrison, Price, & Bell, 1998). As this experiment explored
motivational diversity, a deep-level diversity was examined to understand how values impact
team performance characteristics.
Literature on diversity can be broken into conceptualization labeled as social
categorization and information/decision-making (Williams & O’Reilly, 1998). According to
social categorization, people tend to associate with people who have similar values as
themselves. This concept is rooted in the similarity-attraction principle (Brewer, 1979). The
information/decision making conceptualization is based on the idea that increased conflict
between diverse group members leads to eliciting of more information that could positively
impact creativity and performance (Kilduff, Angelmar, & Mehra, 2000). The social
categorization perspective proposes that homogeneous (non-diverse) teams would perform at a
higher level, whereas the information/decision-making concept holds that diverse groups would
outperform those homogeneous groups. Both of these theories have been supported empirically
9

in improving team performance (van Knippenberg, De Dreu, & Homan, 2004), thus efforts have
been made to understand that phenomenon.
An approach that could be considered important to interpret the different models is that
the type of knowledge shared affects how diversity impacts performance. Whether knowledge is
tacit or explicit could signify whether diversity positively or negatively impacted performance.
Diversity might not be needed when the type of knowledge shared is explicit, such that
heterogeneity (according to the social categorization model) of the teams might hinder the ability
of the team to perform well. If the knowledge shared was tacit, then the diversity in teams could
improve performance, as suggested by the information/decision making model. The tasks used
for this experiment utilized explicit knowledge; it was assumed that the diversity would reduce
team performance. Empirical research supports this assumption, as higher diversity in goal
orientation reduced group performance (Pieterse et al., 2011; Russo, 2012); however, reflexivity
may mitigate the issues with diversity in goal orientations. This could be attributed to the
elaboration of the overall team goal that the reflexivity process attempts to elucidate in the team
communication process. In the current experiment, individual differences in goal orientation
within teams was assessed as diversity. The following hypotheses were proposed:
H5: Higher diversity in goal orientation increases team task time.
H6: Higher diversity in goal orientation decreases team accuracy.
H7: Higher diversity in goal orientation decreases knowledge sharing.
H8: Teams that have higher diversity in goal orientation perform tasks quicker if the
teams are reflexive as compared to teams that are not reflexive.
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H9: Teams that have higher diversity in goal orientation are more accurate on tasks if the
teams are reflexive as compared to teams that are not reflexive.
H10: Teams that have higher diversity in goal orientations have more knowledge sharing
if the teams are reflexive as compared to teams that are not reflexive.
Team Goal Orientation and Reflexivity Impacts
Regarding the influence of team goal orientation and knowledge sharing, Gong, Kim,
Lee, and Zhu (2013) examined the impact of team goal orientation and information exchange on
team creativity; both mastery and performance approach goals led to more information
exchange, whereas performance avoidance led to less information exchange. Furthermore, the
study indicated that information exchange was improved more with a mastery orientation than
with a performance orientation. Another study (Mehta, Feild, Armenakis, & Mehta, 2009) that
examined a concept called team planning suggested that having a mastery orientation has no
effect on the team performance and significant moderating effect on performance orientation if
the team planned for the task. Team planning had a similar operational definition as reflexivity in
this study. Based on the literature as a whole (Mehta et al., 2009; Mehta & Mehta, 2017),
performance orientation has stronger positive impacts than mastery orientation on team
performance and information exchange. Given that mastery-oriented teams produce higher
knowledge sharing (Syed Omar Sharifuddin Syed‐Ikhsan & Fytton Rowland, 2004), they might
already plan (Mehta et al., 2009). Consequently, the effects of reflexivity’s effects might not be
as strong as performance oriented. Changing their unique process of planning might impact their
performance and, by consequence, their knowledge sharing. The following hypotheses were
proposed:
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H11: The interaction between reflexivity and team goal orientation on the speed of the
task is significant.
H11a: Teams that are reflexive are quicker to complete the task if the teams have
performance orientations, compared to teams with mastery orientations.
H11b: Teams that are not reflexive are quicker to complete the task if the teams
have mastery orientations, compared to teams with performance orientations.
H12: The interaction between reflexivity and team goal orientation on the accuracy of the
task is significant.
H12a: Teams that are reflexive are more accurate on the task if the teams have
performance orientations, compared to teams with mastery orientations.
H12b: Teams that are not reflexive are more accurate the task if the teams have
mastery orientations, compared to teams with performance orientations.
H13: The interaction between reflexivity and team goal orientation on knowledge sharing
is significant.
H13a: Teams that are not reflexive have better knowledge sharing in mastery
orientations, as compared to performance orientations.
H13b: Teams that are reflexive have better knowledge sharing in performance
orientations, compared to teams with mastery orientations.
The current research builds on the previous literature with the integration of three factors
to the current experiment. First, previously measurements of goal orientation were mostly taken
from Dweck’s mastery and learning orientation scales (Dweck, 1986). Our work utilized Elliot’s
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goal orientation scales, given Elliot’s definition of performance orientation relates more to an
extrinsic motivation than Dweck’s definition of performance orientation. Second, a better
understanding of the relationship between diversity and a structured communication process such
as reflexivity was realized. This could help us understand how deep-level diversity influences the
motivation that teams have towards a task, and how reflexivity impacts that relationship. It
would also build on past literature in examining how motivation influences a type of
performance measure could be founded. Performance based on time might have differences than
performance based on accuracy. Furthermore, there were not been many studies that have tested
the interaction between achievement goal orientation and reflexivity on the effect of team
performance.
This research could also provide help in determining which goal orientation would be
suited for a complex decision task. Mastery orientation has been shown to improve performance
in innovative contexts that complex tasks could induce (Elliott & Dweck, 1988). Performance
orientation has been shown to improve performance that a more repetitive context could induce
for these individuals (Fisher & Ford, 1998). Given that information, the goal would be to find a
task to administer that could be considered complex for some and not complex for others in order
to reduce bias based on the task itself. A complex task that could be used is a variant of the
Tower Market task (Weingart, Bennett, & Brett, 1993), where each team member is a store
owner working together to make the right decisions regarding the profitability of all stores. Each
team member has a set of information, where the majority of the information is the same. To add
complexity, each person has one piece of information that the others do not have, and that
particular information is needed to make the optimal decision. This required information to be
exchanged to get the optimal decision.
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To provide a repetitive environment, we made a second task that was similar in form and
structure and placed it before the Tower Market variant. The repetitive environment was used to
reduce the uniqueness of the task and give the newly formed teams practice in working together.
The author believed that the session would provide the participants with a midpoint between
repetitiveness and complexity in the tasks they did in the experiment. By integrating these two
factors into the experiment, a better understanding of the interaction of mastery and performance
orientation to a formal teamwork process could be realized. This could potentially help teams
improve their team communication and collaboration to foster higher knowledge sharing and
team performance.
This experiment could enable team leaders to understand how a formal communication
process could help their team, given that they understand the motivation that drives the team to
perform and share knowledge. By showing this formal process, a communication culture that
promotes the formal process could be used to help organizations share knowledge. Furthermore,
diversity impacts on team performance can be studied to determine if diversity helps in a
decision-making task with known information. These factors can help organizations form teams
and enable them to communication better.
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Figure 1. The predicted causal relationships between the constructs
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CHAPTER TWO

Pilot Testing

Participants
The experiment was first pilot tested to determine whether the task itself was sufficient in
complexity, if the participants were reaching the right decisions based on the information, and
whether the goal orientation and reflexivity manipulation were being induced adequately. A total
of 14 teams composed of three people each were used (N = 42) for the final pilot test. The mean
age of participants was 39.14 years (SD = 11.62), and men comprised 54.7% of the sample.
Participants self-identified as 71.4% Caucasian, and 64.3% of teams consisted of one or more
team members from a different ethnicity. An initial pilot test was conducted, but the data were
not used as the initial time to complete the experiment was underestimated and changes were
made to address that issue for the final test. Participants included NASA and contractor
employees at Kennedy Space Center (KSC). This convenience sample was utilized because the
PI was at that location at the time of the data collection. After receiving IRB approval from
16

NASA, participants were recruited via a training session available for all employees at KSC. The
training session was offered on SATURN, NASA’s training website, and daily emails informed
employees about the training dates at which they could sign up and participate. The participants
were also recruited through a snowball sampling technique within NASA’s Launch Services
Program, a program at KSC where the PI works.
Design
A 2 x 2 (Reflexivity by Team Goal Orientation) between-teams factorial design was used
to examine hypotheses 1-4 and 11-13. Reflexivity was manipulated by when the reflexivity
lecture was given, either after the first team task (for the reflexivity group) or after the second
team task (for the non-reflexive group). The reflexivity lecture included why reflexivity was
needed in teams, what is the definition of reflexivity, and the action items of reflexivity. Team
goal orientation was manipulated by the instructions given on both decision task scripts that
supported either a performance orientation or mastery orientation. An example for the
performance team goal orientation manipulation was ‘the team’s goal is to outperform the other
teams on the task.’ An example for a mastery team goal orientation was ‘the team’s goal is to do
the best you can on the task.’ Speed to complete the task, accuracy of the task, and knowledge
sharing were measured as the dependent variables. Accuracy of the task was measured based on
the quality of the decision made. As described in Chapter 2, the quality of the decision was based
on the information given to the team. Speed to complete the task was measured by self-reporting
how long it took to make their decisions. The teams timed themselves by using a smartphone
stopwatch application. Knowledge sharing was self-reported by each team as a whole, using a
checklist of information shared by team members for both tasks.
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To measure diversity in goal orientation effects on the dependent variables, correlation
designs were used for each dependent variable. Diversity in goal orientation was measured via a
pre-experiment questionnaire called the Achievement Goal Questionnaire-Revised (AGQ-R)
(Elliot & Murayama, 2008) for each individual on the team, and the standard deviation was used
to measure the diversity within the team (Harrison & Klein, 2007). This analysis was used to
measure hypotheses 5-7.
To measure the influence of diversity in goal orientation on reflexivity towards the
dependent variables, a one-way between-teams design was used, with reflexivity used as the
independent variable and diversity in goal orientation used as a co-variate. This analysis was
used to measure hypotheses 8-10.
Materials
Materials for reflexivity, team goal orientation, and diversity in goal orientation
manipulations included a pre-experimental survey, a goal orientation manipulation task, a
teamwork presentation, a reflexivity presentation, and a post-task questionnaire. The preexperimental survey was the Achievement Goal Questionnaire Revised (AGQ-R) survey (12
questions; see Appendix A). The survey is based Elliot’s Achievement Goal Theory orientation,
and it was administered to all team members (Apostolou, 2013). Both performance (𝛼 = .91)
and mastery (𝛼 = .72) sub-scales were appropriate in reliability.
The goal orientation manipulation task was a memory task where the participants were
asked to write a memory of a teamwork activity they had. The wording of the statement
attempted to induce a performance or mastery orientation onto the participant (Please see
Appendix B for the task).
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The teamwork presentation was a general overview of teams and how they interact to
lead into the experiment. Information covered in the teamwork presentation included the
difference between teams and groups, what team success is, and a mixed motive strategy of
cooperation and competition. The goal orientation manipulation task was inserted in the
teamwork presentation before the mixed motive strategy portion of the presentation to reduce
participant bias.
The reflexivity presentation covered information on reflexivity, including what
reflexivity actually is, how it is conducted in teams, why reflexivity is needed, and who can
benefit from reflexivity. Reflexivity includes talking about the overall goal of the task, the past
tasks that lead up to the current task, the strategy of how to accomplish the task, the limitations
of the task, and the expectations that the teams has towards the tasks. These items are henceforth
referred as the ‘action items’ in subsequent chapters.
The post-task questionnaire was a pen-and-paper survey for each team member to
measure demographics (3 questions), team familiarity (3 questions), and both the goal orientation
and reflexivity manipulation checks (2 and 3 questions respectively). Please see Appendix A for
the survey materials.
The materials for the two tasks used included task instructions and task information
sheets, and two crossword puzzles for each task. The first task was a variant of the candidate task
(Stasser & Titus, 1985), with the team selecting the best candidate based on the information
provided for three different positions. The second task was a variant of the Tower Market task
(Weingart et al., 1993), where each team member played the role of a store owner who worked
together to make the right decisions regarding the profitability of all stores. For both tasks, teams
had instructions and a set of information given to them to help them reach the best decision. As
19

with the goal manipulation task, the task instructions were also used to induced a prescribed goal
orientation for each individual on the team in order to induce either a performance-oriented team
or a mastery-oriented team. Furthermore, the instructions specified that both the speed and
accuracy in doing the task were important, with more emphasis on the performance placed on the
accuracy. This was to intrinsically incentivize the mastery-oriented teams not to worry about the
time, and to look for solutions through different means despite the lack of creativity and
innovation needed to solve the tasks.
The task information sheets included information needed to make the best decisions for
each task. Some information on the sheets were common for all team members, but there was
information that was critical to the decision that was distributed between team members evenly
on the task information sheets. To make the task more complex, there was also irrelevant
information given to the participants, following a previous studied direction (van Ginkel et al.,
2009). The teams were told in the task instructions that their information might differ between
their members (Stasser & Titus, 1985).
The crossword puzzles were administered after each task as a distraction task and a time
filler task while the rest of the teams finished the tasks. See Appendix B for the materials
associated with the independent variables.
The dependent variable materials included the answer sheet for each task and a
knowledge sharing checklist. This answer sheet was used to document the team’s discussion on
the task. The knowledge sharing checklist was completed by the whole team. Included on the
knowledge sharing checklist was information that was common for all team members on their
task information sheets, as well as information that was critical to the decision, i.e., information
that was known by only one team member. Also, on the checklist was foil information, or
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information that was not on their task information sheets. The team self-reported the information
they shared through the checklist by checking or not checking items in the checklist. For the
items they checked, the team gave a confidence level on if they believed that they actually shared
said piece of information. See Appendices C and D for the materials associated with the
dependent variables.
Procedure
When the participants arrived, they were first randomly assigned to sit at a table in groups
of three. From there, the consent form was given to the participants, and those who wished to not
participate were told that their data would be discarded. Before the experiment began for both
conditions, all participants received the pre-experimental questionnaire on goal orientation. Then
the PI gave a teamwork presentation that relayed information about teams. In the middle of the
teamwork presentation, the participants received the goal orientation manipulation task. The
teamwork presentation typically took about 20 minutes, based on the questions and discussion
that were brought up during the presentation. After that presentation, participants were informed
to read the task instructions for the first task on the packet twice silently for 5 minutes to induce
the goal orientation manipulation. This goal orientation manipulation has been used in previous
research on goal orientations (Elliot et al., 2005; Moller & Elliot, 2006). The first task took
approximately 40 minutes to complete. To measure the time component, all teams were asked to
use the stopwatch on their smart phone to time the length it took to complete the task. They
recorded that time on the answer form provided when the task was completed, and then worked
on the crossword puzzles together. After the second task the knowledge sharing checklist (to
measure the unique information shared during the task) was administered, followed by the posttask questionnaire in all conditions.
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In the reflexive condition—after the first task was complete—participants took a 5minute break. After the break, the Principal Investigator (PI) gave a 25-minute lecture on the
concept of reflexivity. Similar to the teamwork presentation, questions and discussions arose
during the lecture. After the presentation, the teams were asked to spend 5 minutes reflecting on
the previous task. This exercise was to address what they learned from the previous task that
could be applied to the future task. After the teams reviewed the instructions for the second task,
they were told to use the various reflexivity principles gained from the lecture. They were then
given the second task. This was the task for which the dependent performance variables was
assessed. After 40 minutes, all teams were given the knowledge sharing checklist, the goal
orientation and reflexivity manipulation check, and demographic survey. The reflexive groups
then were allowed to leave for lunch. No other data were collected after lunch although more
activities and discussion ensued. Debriefing occurred at the end of the afternoon activities.
In the non-reflexive condition, participants took a break before the first task began.
Instead of receiving the lecture after the first task, they performed the second task. After 40
minutes passed to complete the second task, all teams were given the knowledge sharing
checklist, and then the non-reflexive teams received the reflexive lecture. After completion of the
lecture, the non-reflexive group was given the post-task questionnaire and could leave for lunch
once it was completed. As in the reflexivity condition, no other data were collected after lunch
and debriefing occurred at the end of the afternoon activities.
The performance measurement was divided into two dependent variables, the speed at
which the teams made the decision and the accuracy of the teams’ decision. For the speed
dependent variable, each team self-reported on the answer sheet how long they took to complete
each task. Their time was measured using a smartphone’s stopwatch application provided by one
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member of each team. The accuracy was determined based on the answers used by Weignart et
al. (2013). The answer form contained three separate decisions with five alternatives per decision
that each team could select (refer to Appendix C). For this experiment, the decisions for the task
were measured in a similar format to van Ginkel et al. (2009), utilizing an objective standard
based on the which decision option best fit all available information. Also included in the study
was an objective standard for rank ordering the alternatives. Point values for each alternative
were created, and the information on the task information sheets was used to guide the
participants to find the alternative with the highest point value for each decision. For example, a
piece of information given to all team members was ‘The profit in the market is maximized if the
decisions are made based on the stores’ preferences only.’ This gives the team information on
how to maximize the profit of the market (which was their overall goal for the task). A logical
path based on certain pieces of information could then be made to find the best decision. Pieces
of information necessary for making the best decisions were distributed between the group
members; sharing information had to occur for team to know all relevant information to find the
best logical path to the decisions.
The Candidate task in previous work did not have point values for each alternative such
as the Tower Market task, nor did it have the best to the worst candidate for each position. It only
had the best candidate for each position (Stasser & Titus, 1985). Thus, for this variant of the
Candidate task, the Tower Market point values were used for the Candidate task alternatives.
This means that selecting the best candidate for a position received the same point value as
selecting the best choice for a decision in the Tower Market task. For each of the positions, the
author created information that placed candidates in a respective rank order for each position in
an objective manner based solely on the information provided. The information was placed on
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the task information sheet. For example, all participants received the information, ‘The ideal
secretary would be with the company for less than five years, show leadership traits, and can
handle multiple tasks.’ This gave the team members information on the criteria of the ideal
secretary. They were to use other pieces of information with that piece of information to find the
best choice for the ideal secretary. This was also created for the ideal treasurer and the ideal
president. As in the Tower Market task, some pieces of information necessary to make the best
decision were distributed between the team members to force the team members to share all of
their information to make the best decision.
Knowledge sharing for the Tower Market task was measured based on the teams’
indication of whether they discussed the unique, other, and foil items provided on the knowledge
sharing checklist. The unique information were items of information distributed between the
team members, the other information were items of information distributed to all team members,
and the foil information were items of information that was not on any Tower Market task
information sheet. The foil information was used to reduce the potential for acquiescence bias
that could occur from participants not intending to go through the checklist properly. These item
groups were assumed to have equal weight in value, with the foils having a negative value to the
score. From that assumption, the author created multipliers (11.11 for the ‘unique’ items, 1.28
for the ‘other’ items, and 4.76 for the ‘foils’; please refer to Appendix D for rationale of
multipliers) for each group of items that were then aggregated together to reach a final value.
These multipliers enable the equal weighting for each of the item groups, despite the different
number of items in each group. For example, if a team shared one ‘unique’ item, one ‘foil’ item,
and 5 ‘other’ items they would get a base score of 12.75. The confidence level also produced a
confidence multiplier for each item that was checked. The confidence level represented, on a
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scale of 1 (not confident) to 5 (very confident), the team’s belief that they actually shared the
piece of information. From that scale, a confidence multiplier ranging from .2 to 1 in intervals of
.2 was used for each level of confidence. Please refer to Appendix D for the rationale of the
knowledge sharing checklist scoring.
Pilot Results
Initial analysis of the data using a MANOVA showed a non-significant effect on the
interaction of reflexivity and team goal orientation on the three dependent variables of task time,
task accuracy, and knowledge sharing, F(1,13) = 3.002, p = .095, Wilks' Λ = .470, ηp² = .530. But
there was a significant interaction between reflexivity and team goal orientation on task
accuracy, F(1, 13) = 5.426, p = .042, ηp² = .352, supporting hypothesis 12. Performance-oriented
teams that were taught reflexivity outperformed performance-oriented teams without the
reflexivity lecture. Mastery-oriented teams without the reflexivity lecture outperformed masteryorientated teams with the reflexivity lecture. Table 1 shows those mean values. Given that this
was a pilot study, the significance could be questioned given the sample size.
Table 1
Mean Values-Interaction of Reflexivity and
Team Goal Orientation
Condition
Accuracy
Reflexivity-Performance
Orientation
Reflexivity-Mastery
Orientation

Mean
SD
Mean
SD

514.062
32.085
443.75
37.049

Non-ReflexivityPerformance Orientation

Mean
SD

435.937
32.085

Non-ReflexivityMastery Orientation

Mean
SD

527.083
37.049
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The results obtained from the pilot suggested that the task seems promising to utilize for
the main experiment. The only issues with the experiment was that reflexivity was not directly
showing any trends that indicated that it was benefiting knowledge sharing, nor was the diversity
in goal orientation negatively correlated with knowledge sharing. Still, given the type of sample,
it could be assumed that the NASA engineers were already performing reflexivity, and diversity
did have a negative non-significant correlation with task time and task accuracy.
With that information known, a few adjustments were made. First the researcher
specifically added both in text and orally that the optimal decisions were based solely on the
information provided on the information sheet. The researcher did this by explicitly stating it
before the teams began each task. This change was to mitigate conflicts that arose in the pilot
between the information presented on the sheet and logical realities that exist. For example,
teams selected the second-best temperature because they felt it would hurt profit if the
temperature that produced the most profit was chosen. This was because they thought the correct
temperature was too hot for a normal market. Subsequently, logical assumptions teams made had
superseded the information provided; hence, the researcher specifically stated that the
information is based solely on the information provided in the main experiment.
The second issue was to fix the manipulation check questions, especially the goal
orientation questions. The goal orientation manipulation checks were originally open-ended
answers; very few teams answered these correctly. The manipulation check questions, therefore,
were changed to multiple choice. The time given to participants to complete the Candidate and
Tower Market tasks were reduced from 40 to 35 minutes, as typically teams in the pilot finished
in 20-25 minutes. The time was not reduced further as to make sure that teams did not feel
rushed to complete the tasks.
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Furthermore, given that NASA could not provide an adequate sample size, changes to the
structure of the presentation was changed. In order to get the effect size expected in the
experiment, the PI needed a certain number of teams. NASA was not able to provide that number
of teams in the timeframe available. Thus, the PI resorted to using a university student sample to
obtain the adequate sample size. To accommodate to the new sample, the PI reduced the length
of the presentations to mitigate fatigue effects that might occur with undergraduate students. This
led to changing the length of time for the presentations from 20-25 minutes for each presentation
to 10 minutes for each presentation. Another change was the wording of the AGQ-R, and team
familiarity questions in the PTQ were also modified by making the questions pertain to the new
sample. UAH undergraduate students would have achievement goals pertaining to the education
they are receiving as compared to NASA employees, who have achievement goals pertaining to
the work they do. Please see Appendix A for the modified AGQ-R.
Other major modifications to improve the experiment included adding more information
to the task and adding an incentive. The new information added to the main experiment were the
correct answers of the Candidate task, posted after the task was completed. This was done to give
the participants more information to talk about when they examined the previous task in the
reflexivity exercise. This information would give them feedback on the effectiveness of their
current strategy on doing these tasks. Finally, an extrinsic incentive was placed in the consent
form for the participants. The incentive was that if the team was the highest performing team of
every eleven teams, they would receive an additional activity point from doing the experiment.
Activity points are a requirement for the classes the participants were recruited; this will be
discussed more in Chapter 3. This would presumably help performance-oriented teams more
than mastery-oriented teams.

27

CHAPTER THREE

Experimental Study

Participants
A total of 72 teams composed of three people each were used (N = 216) for the main
experiment. The mean age of participants was 20.64 years (SD = 4.54), and women comprised
54% of the sample. Participants self-identified as 68% Caucasian, and 69% of teams consisted of
one or more team members from a different ethnicity. Participants were undergraduate students
from introductory level psychology and engineering classes. Participants under the age of 18
were not recruited. Participants were not excluded based on sex, race/ethnicity, or health status.
Participants received credit (4 activity points) as part of a class participation requirement, and
alternatives to obtain the class participation requirement was provided by the course if the
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student did not wish to participate. After receiving IRB approval, signups were available through
an online system, and multiple timeslots were available for the students to sign up. Students were
required to bring a government-issued identification to ensure that they were at least 18 years of
age.
Materials
The materials for the experiment were identical to those of from the pilot study except for
the pre-experimental survey, the teamwork presentation, the reflexivity presentation, and the
post-task questionnaire. As in the pilot study, the pre-experimental survey was still the
Achievement Goal Questionnaire Revised (AGQ-R) survey (12 questions; see Appendix A)
(Apostolou, 2013). The difference was the wording of the questions that better suited to students
than NASA employees. Both performance (𝛼 = .85) and mastery (𝛼 = .79) sub-scales were
adequate in reliability. Both the teamwork presentation and the reflexivity presentation had a
reduction of the amount of information presented to add more control to the information given to
the participants on this experiment. The post-task questionnaire was modified based on the pilot
study results. For the main experiment it measured demographics (3 questions), team familiarity
(2 questions), and both the goal orientation and reflexivity manipulation checks (2 and 3
questions respectively). All other materials remained the same as the pilot study.
Design
As in the pilot study, a 2 x 2 (Reflexivity by Team Goal Orientation) between-teams
factorial design was used to examine hypotheses 1-4 and 11-13. Reflexivity was manipulated by
when the reflexivity lecture was given, either after the first team task (for the reflexivity group)
or after the second team task (for the non-reflexive group). Team goal orientation was
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manipulated by the instructions given on both decision task scripts that supported either a
performance orientation or mastery orientation. Speed to complete the task, accuracy of the task,
and knowledge sharing were measured as the dependent variables. Accuracy of the task was
measured based on the quality of the decision made. Knowledge sharing was self-reported by
each team as a whole, using a checklist of information shared by team members for both tasks.
As in the pilot study, diversity in goal orientation effects were measured using correlation
designs. Diversity in goal orientation was measured via a pre-experiment questionnaire called the
Achievement Goal Questionnaire-Revised (AGQ-R) (Elliot & Murayama, 2008) for each
individual on the team, and the standard deviation was used to measure the diversity within the
team (Harrison & Klein, 2007). This analysis was used to measure hypotheses 5-7.
As in the pilot study, reflexivity’s effects on the influence of diversity in goal orientation
was measured with a one-way between-teams design was used. Reflexivity was used as the
independent variable and diversity in goal orientation used as a co-variate. This analysis was
used to measure hypotheses 8-10.
Procedure
When the participants arrived, they were first randomly assigned to sit at a table in teams
of three. From there, the consent form was given to the participants. Before the experiment began
for both conditions, all participants received the pre-experimental questionnaire on goal
orientation. Then the PI gave a teamwork presentation that relayed information about teams. In
the middle of the teamwork presentation, the participants received the goal orientation
manipulation task. This task was a memory task where the participants were asked to remember
a time they were learning with a group (mastery orientation) or outperform another team
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(performance orientation). Participants were told to write down that memory in as few or little
words as they wanted in 3 minutes in the space provided. The teamwork presentation took
approximately ten minutes.
After that presentation, participants were informed to read the task instructions for the
first task on the packet twice silently for 3 minutes to induce the second goal orientation
manipulation within the instructions. This goal orientation manipulation has been used in
previous research on goal orientations (Elliot et al., 2005; Moller & Elliot, 2006). The first task
took approximately 35 minutes to complete, although most teams completed it in less than 20
minutes. To measure the time component, all teams used the stopwatch on their smart phone.
They recorded that time on the answer form provided when the task was completed, and then
worked on the crossword puzzles together. Given that most teams completed the task before the
full 35 minutes was completed, the PI stopped the crossword puzzles after 5 minutes of letting
the participants work. After the second task the knowledge sharing checklist (to measure the
unique information shared during the task) was administered, followed by the post-task
questionnaire in all conditions.
In the reflexive condition, after the first task, the PI first showed the best decision for the
first task, then gave a 10 minute lecture on the concept of reflexivity. After the presentation, the
teams spent 3 minutes reflecting on the previous task. This exercise was to address what they
learned from the previous task that could be applied to the future task. After the teams reviewed
the instructions for the second task, they were told to use the different reflexivity principles
gained from the lecture in conducting the second task. They were then given the second task.
This was the task for which the dependent performance variables were assessed. As for the first
task, the participants were given 35 minutes to complete the task, although most participants
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finished the task in under 20 minutes. Given that most teams completed the task before the full
35 minutes was completed, the PI stopped the crossword puzzles after 5 minutes of letting the
participants work. The 5 minutes were used as a distractor and filler task for the participants.
After completing the second tasks and the 5 minutes of doing the crossword puzzles, all teams
were given the knowledge sharing checklist, the goal orientation and reflexivity manipulation
check, and demographic survey.
In the non-reflexive condition, instead of receiving the reflexivity lecture after the first
task, participants were shown the best decision to the first task and then performed the second
task. After the time period needed to complete the task plus the 5 minutes for the crossword
puzzles was completed, all teams were given the knowledge sharing checklist, and then the nonreflexive teams received the reflexive lecture. After completion of the lecture, the non-reflexive
group was given the post-task questionnaire. The measurements for the knowledge sharing and
task decision values remained the same as in the pilot study.
The standard deviation was used to measure the diversity in goal orientation, using
Equation 1, with 𝑛𝑖 as the number of team members, 𝑚𝑗 as the number of questions, and 𝑥 as the
score given. The standard deviations for each question were averaged to get a total diversity
score.
𝑛

2

∑ (𝑥−𝑥
̅)
√ 𝑖

𝑆𝐷 = ∑𝑚
𝑗=1

𝑛𝑖

𝑚𝑗

(1)

To determine which team received the extra activity point, the time values were
converted into the point values that could be aggregated with the accuracy performance measure.
To transfer the time value, a logistic function was used, shown in Equation 2. 𝐴 was the max
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score the time component could reach, (1/3 of the total optimal value) 𝑚 was the slope of the
function, set to .1 to have a smaller slope to evenly distribute the score to the times, 𝑥 was the
time they took to complete the task, and 𝑥0 was the halfway point of the total time allowed for
the task. The max value was set to 1/3 per the instructions which stated that the best overall
decision placed more emphasis on the quality of the decision that was made, not the speed.
𝐴

𝑓(𝑥) = 1+𝑒 −𝑚(𝑥−𝑥0)

(2)

This function was used instead of a linear function given its ability to convert time into a
point value in line with the optimal point value, while maintaining a general linear increase based
on how much time it took. It maxed at 1/3 of the optimal value. The optimal point values from
the Tower Market task were then aggregated with the speed point value to get the final decision
value for each team. Please refer to Appendix C for the scoring rationale of each task and the
scoring for each task.
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CHAPTER FOUR

Results

To determine the motivation survey reliability, Cronbach alphas were measured. The
survey displayed high reliability in both the mastery- (6 items; α = .79) and performance-oriented
(6 items; α = .85) items. A Chi-Square test for independence was conducted to determine
whether individual differences in goal orientation were independent from the induced team goal
orientation manipulation. A median split was placed on the goal orientation survey results to
perform the analysis (refer to Table 2). Results indicated that personal preferences in goal
orientation and the induced manipulation were not significantly dependent 𝜒(1, 71) = .889, p =
.346. Thus, the induced manipulation might not be affected by the personal preferences of the
participants.
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Table 2
Chi-Square Test for IndependenceMotivation: Survey vs. Induced
Condition
MO-Survey PO-Survey
MO-Induced

23

13

PO-Induced

14

22

Note: MO-Mastery Orientation and PO-Performance Orientation
To verify that the manipulation was induced adequately, an analysis of the manipulation
check was conducted. The manipulation used for reflexivity was not completely effective, as
67% of the participants only knew at least four of the five actions in reflexivity, 89% knew what
the definition of reflexivity was, and 40% knew what the second action item in reflexivity was.
The goal manipulation was not induced well; only 69% knew what the goal was for both the
Tower Market Task and the Candidate Task. Of those 69% who knew about both goals, only
40.2% were performance-oriented teams. This indicated that performance-oriented teams were
not induced as well as mastery-oriented teams. This is partially due to the fact that the goal
implicitly for both orientations was to cooperate together to make the best decision, but it was
only explicitly the goal for the mastery-oriented team.
Before testing the hypotheses, an analysis was conducted to determine if the dependent
variables were independent from each other. First a correlation between the knowledge sharing
dependent variable and the task accuracy dependent variable was conducted to determine if
knowledge sharing correlated with task accuracy in this experiment. A significant positive
correlation between knowledge sharing and task accuracy (r = .546, p < .001) was obtained. A
correlation was also conducted between knowledge sharing and task time. Results indicated that
there was a significant negative correlation between knowledge sharing and task time
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(r = -.431, p < .001). These moderately strong correlations suggested that a MANOVA would be
ideal for the analysis. The correlation of the task time and the task accuracy was not significant.
To test the effects of reflexivity and team goal orientation on task time, task accuracy,
and knowledge sharing dependent variables, a MANOVA was used. The independent variables
used in the MANOVA were reflexivity and team goal orientation, and the dependent variables
included knowledge sharing, task time, and task accuracy. Task time was measured using a
logistic function (Equation 2-refer to Chapter 3 for explanation). Task accuracy was measured
based on past literature conducted on the Tower Market Task (Weignart et al., 2013). Knowledge
sharing was measured based on an equal weighting equation (refer to Appendix D for rationale).
The data were interpreted as normally distributed to confirm that a MANOVA could be used.
The MANOVA results did not show a significant main effect of reflexivity on knowledge
sharing, F(1, 71) = .151, p = .698. This suggested that reflexivity does not improve knowledge
sharing as indicated in past literature. Hypothesis 1 was rejected.
For team goal orientation, there was a significant overall effect on the three dependent
variables of task time, task accuracy, and knowledge sharing,
F(1,71) = 3.281, p = .026, Wilks' Λ = .870, ηp² = .130. The main effect of team goal orientation
on task time was significant, F(1, 71) = 7.512, p = .008, ηp² = .099. Performance-oriented teams
took less time to do the task than mastery-oriented teams
(MMO = 106.27, MPO = 123.69, SDMO = 4.329, SDPO = 4.329). As shown was the previous
chapter, the score for the task time was higher if the time taken to complete the task was shorter.
Hypothesis 2 was supported. Main effects of the team goal orientation were not significant for
task accuracy, F(1, 71) = .139, p = .71, indicating that task accuracy was not influenced by the
team goal orientation. Knowledge sharing was also not significantly influenced by the
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independent variables, F(1, 71) = 3.387, p = .07, ηp² = .047. The mean values for knowledge
sharing trended towards mastery-oriented teams having higher knowledge sharing than
performance-oriented teams (MMO = 36.789, MPO = 31.138, SDMO = 2.171, SDPO = 2.171). Both
hypotheses 3 and 4 were rejected.
To measure diversity in goal orientation effects, correlation designs were used. The
predictor variable used was diversity in goal orientation, found using Equation 1 in Chapter 3.
The criterion variables were knowledge sharing, task time, and task accuracy. Hypotheses 5 and
6 were not supported, indicating that both task time (r = .019, p = .88) and task accuracy (r = .107, p = .37) did not have a significant relationship with diversity. Results indicated that there
was a significant relationship of diversity on knowledge sharing, (r = -.264, p = .025). This
showed support for hypothesis 7, as higher levels of diversity decreased knowledge sharing.
To test reflexivity’s impact on diversity, a one-way MANCOVA was used with diversity
as the co-variate. Results indicated that the influence of reflexivity on task time,
(F(1, 71) = .006, p = .94), task accuracy, (F(1, 71) = .668, p =.42), and knowledge sharing,
(F(1, 71) = .005, p = .94), were not significant when controlling for diversity. Hypotheses 8-10
can be rejected.
To measure the interaction of reflexivity and team goal orientation, an MANOVA was
used. The interaction of reflexivity and team goal orientation was not significant for task time,
F(1, 71) = .000, p = .984, knowledge sharing F(1, 71) = .920, p = .34, and task accuracy
F(1, 71) = .309, p = .341. Hypotheses 11-13 are rejected for this experiment.
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CHAPTER FIVE

Discussion

The results indicated that reflexivity did not have an effect in improving team
performance and knowledge sharing in this controlled environment. One such reason for the lack
of significance might be that the majority of both the UAH and NASA teams already were doing
some form of reflexive action towards completing the task (Schippers et al., 2013). This might
have been elicited through the first presentation given on how teams perform. The first
presentation implicitly described how knowledge sharing could help teams being successful
which could implicitly encourage the teams to do some of the reflexivity actions. Furthermore,
the manipulation used for reflexivity might not have been induced well based on the
manipulation check. It might have been better to use the instructions to remind the teams in the
reflexive condition on how reflexivity works and the benefits of reflexivity (Pieterse et al.,
2011). This could have induced reflexivity more than the classroom type induction. Finally, a
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reflexivity survey at the beginning of the experiment to control for people who already perform
reflexive actions; participants were observed talking about reflexivity action items—such as the
strategy and overall goal—in the early part of the Candidate Task. The participants who were
already doing reflexivity actions forced knowledge sharing to occur among team members by
asking questions to the team and trying to obtain information that they had, without having to be
explicitly stated to perform those actions.
The significant result on task time was potentially explained by the performance-oriented
teams’ desire to outperform their peers in a measurable way, and task time provides that
measure. They saw task time (given that it was not as important as the task accuracy) as a way to
set themselves apart from others (Elliott & Dweck, 1988); thus, they performed the task at a
quicker rate. Alternatively, this significant effect could be due to chance, as there might be
dependence between the individual goal orientation and the team goal orientation, and the
manipulation check showed that the performance-oriented groups not induced by the team goal
orientation manipulation.
The hypotheses on diversity in goal orientation correlating with knowledge sharing was
supported to corroborate similar results as past literature (Pieterse et al., 2011; Russo, 2012).
This support continues to provide support that diversity in goal orientation decreases knowledge
sharing. This could give credence that changing the team formation into a homogenously
motivated team could enhance knowledge sharing. This idea supports social categorization
conceptualization (Brewer, 1979). Social categorization stipulates that homogeneity would be
better for teams than heterogeneity through people having similar dispositions. The similar
disposition between team members presumed to work given the type of knowledge elaborated in
this task. This knowledge was explicit, and thus did not require much creativity to foster results;
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an aggregation of facts in a logical order was the only requirement. The cognitive rules that
dictate how the logical order is formalized might be harder to explain to teammates or too
ingrained in the team members to create a better method based on conflicting formalizations of
explicit knowledge. This may have made the task easier for those who have a similar disposition
to aggregating factual knowledge.
There were some limitations that might have contributed to some of the results not being
supported. The first limitation was the difference in samples between the pilot study and the
main study. The cognitive differences in decision making between engineers and students
(Hofmans & Mullet, 2013) could account for the discrepancy. The pilot study used NASA
employees whereas the main experiment used undergraduates. NASA employees tended to have
an engineering background. The data trend in the pilot study suggested that hypotheses regarding
the interaction between team goal orientation and reflexivity would all be supported. Ultimately,
the main experiment did not have the expected significant results regarding that interaction.
Potentially, the way the NASA employees approached the decision tasks in the experiment might
have differed as compared to the students.
Similarly, some teams may have information based on their own experiences to justify
some of their answer choices. For instance, the best temperature to set the market (based on the
task information) was 77 degrees Fahrenheit. Many of the student participants believed that this
temperature was too hot for a market, despite knowing that the goal was to maximize the market
profit and choosing a higher temperature would maximize the market’s profit. A final limitation
could be that the reflexivity lecture was more prominent in the pilot study than the main study,
given the longer time to absorb the lecture. This might have provided a stronger reflexivity
manipulation in the pilot study better than in the main study.
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Future research in this area could include introducing a more complex task, and
measuring innovation and creativity as dependent variables to the experiment (Hirst et al., 2009).
This would examine the types of tasks for which performance- and mastery-orientated teams
would best thrive. Another area that is worth examining is the personality characteristics of team
members, and how they impact both the motivation and diversity in teams. Finally, examining
inter-team reflexivity could be beneficial to understand how reflexivity works. It was observed
that some teams had a dominant member who was doing the reflexive actions and coercing the
other team members to share information, thus driving the team to perform at a higher level.
Examining how team actually did some of the reflexivity items could be a potential avenue for
future research.
Overall, this experiment attempted to measure team knowledge sharing within their
diverse occupations in order to reap the lost benefits of diverse points of view and disciplines
within teams. Based on the results, team leaders would be advised to use reflexivity in the
beginning to provide a shared understanding of the objectives, strategies, limitations, and
expectations of the team towards the task. Furthermore, having a person on the team who
purposively performs the reflexive actions items to force communication between team members
could benefit teams, as it was observed that having a single individual ask about information
others had led to more elaboration of information.
The understanding of team goal orientation’s effects could help team leaders understand
how motivation affects their personal team. More intrinsically motivated teams might share
knowledge more; however, it could increase the time it takes to complete the task. A balance
between obtaining all information needed and length of task could be needed. This balance
would be dependent on the context and the ability of the team lead towards influencing the
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teamworking process. These additional pieces of information would add to the body of
knowledge on formal team processes and provide team leaders with more context towards
improving decision-making on teams.
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APPENDIX A
Surveys

AGQ-R Questionnaire-NASA employees
Elliot, A. J., & Murayama, K. (2008). On the measurement of achievement goals: Critique,
illustration, and application. Journal of Educational Psychology, 100 (3), 613-628.
Instructions: The following page contain a number of statements with which some people agree
and others disagree. Please rate how much you personally agree or disagree with these
statements-how much they reflect how you feel or think personally. Use the following scale: (1)
strongly disagree (2) disagree (3) neutral (4) agree (5) strongly agree
My aim is completely master the tasks I do at my job.

1

2

3

4

5

I am striving to do well compared to other colleagues.

1

2

3

4

5

My goal is to learn as much as possible.

1

2

3

4

5

My aim is to perform well relative to other colleagues.

1

2

3

4

5

My aim is to avoid learning less than I possibly could.

1

2

3

4

5

My goal is to avoid performing poorly compared to others.

1

2

3

4

5

I am striving to understand the content as thoroughly as possible.

1

2

3

4

5

My goal is to perform better than the other colleagues.

1

2

3

4

5

My goal is to avoid learning less than it is possible to learn.

1

2

3

4

5

I am striving to avoid performing worse than others.

1

2

3

4

5

I am striving to avoid an incomplete understanding of any job presented to me.1

2

3

4

5

My aim is to avoid doing worse than other colleagues.

2

3

4

5

1

AGQ-R Questionnaire-UAH students
Elliot, A. J., & Murayama, K. (2008). On the measurement of achievement goals: Critique,
illustration, and application. Journal of Educational Psychology, 100 (3), 613-628.
Instructions: The following page contain a number of statements with which some people agree
and others disagree. Please rate how much you personally agree or disagree with these
statements-how much they reflect how you feel or think personally. Use the following scale: (1)
strongly disagree (2) disagree (3) neutral (4) agree (5) strongly agree
43

My aim is to completely master the tasks I do at school.

1

2

3

4

5

I am striving to do well compared to other students.

1

2

3

4

5

My goal is to learn as much as possible.

1

2

3

4

5

My aim is to perform well relative to other students.

1

2

3

4

5

My aim is to avoid learning less than I possibly could.

1

2

3

4

5

My goal is to avoid performing poorly compared to others.

1

2

3

4

5

I am striving to understand the content as thoroughly as possible.

1

2

3

4

5

My goal is to perform better than the other students.

1

2

3

4

5

My goal is to avoid learning less than it is possible to learn.

1

2

3

4

5

I am striving to avoid performing worse than others.

1

2

3

4

5

I am striving to avoid an incomplete understanding of any task presented to me. 1 2

3

4

5

My aim is to avoid doing worse than other students.

3

4

5

NASA Post Task Questionnaire
Q: Sex (or Gender): Please specify your sex.




Male
Female
I prefer not to answer

Q: Ethnicity origin (or Race): Please specify your ethnicity.








White
Hispanic or Latino
Black or African American
Native American or American Indian
Asian / Pacific Islander
Other
I prefer not to answer

Q: What is your age?
A:
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1

2

Q: Before today, did/do you work on tasks with either of your teammates?




Yes, I work with both of them
Yes, I work with one of them
No

Q: Before today, how often have you socialized outside of work with either of your teammates?






I socialize with both my teammates outside of work at least once a week
I socialize with both my teammates outside of work at least once a month
I socialize with at least one of my teammates outside of work at least once a week
I socialize with one of my teammates outside of work at least once a month
I do not socialize with my teammates outside of work

Q: Before today, are either of your team members on any of your project teams at work?




Yes, both team members are on at least one project teams with me at work
Yes, one team member is on at least one project teams with me at work
No

Note: Please answer the following 5 questions based on the information
provided in the training
Q: Please check the actions involved in reflexivity






Lessons Learned from prior task
Overall Goal
Strategy
Limitations
Expectations

Q: What type of activity is reflexivity for? Check all that apply.






Planning
Communication
Coordination
Knowledge transfer
Socialization

Q: Is reflexivity useful in all project team or group decision making situations?
 Yes
 No
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Q: Please write down what your team’s goal was for the Tower Market task
A:
Q: Please write down what your team’s goal was for the Candidate Selection task
A:
UAH Post Task Questionnaire
Q: Sex (or Gender): Please specify your sex.




Male
Female
I prefer not to answer

Q: Ethnicity origin (or Race): Please specify your ethnicity.








White
Hispanic or Latino
Black or African American
Native American or American Indian
Asian / Pacific Islander
Other
I prefer not to answer

Q: What is your age?
A:
Q: Before today, did/do you work on school projects with either of your teammates?




Yes, I work with both of them
Yes, I work with one of them
No

Q: Before today, how often have you socialized outside of school with either of your teammates?






I socialize with both my teammates outside of school at least once a week
I socialize with both my teammates outside of school at least once a month
I socialize with at least one of my teammates outside of school at least once a week
I socialize with one of my teammates outside of school at least once a month
I do not socialize with my teammates outside of school

Note: Please answer the following 5 questions based on the information
provided in the training
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Q: Please check the action(s) involved in reflexivity






Lessons Learned from prior task
Overall Goal
Strategy
Limitations
Expectations

Q: What is the definition of reflexivity?
 Method of planning, coordination and, in general, conscious overview of the tasks and
goals of a team in the given situational context
 Consideration of some subject matter, idea, or purpose
 the action or process of deciding something or of resolving a question; formal judgement
 An activity through which knowledge (namely, information, skills, or expertise) is
exchanged among people, friends, families, communities (for example, Wikipedia), or
organizations
Q: What is the second step in the reflexivity process?






Determine limitations that could hamper more efficient task performance
Set expectations to meet or exceed the performance of reaching the overall goal
Look back on previous task(s) that led to the current position
State the overall goal that the task is intended to accomplish
Define the task(s) that need to be accomplish to reach that goal

Q: What was your team’s goal for the Candidate task?
Cooperate together to select the best decision for the group within a timely manner
Cooperate together to select the best decision for your own interest within a timely
manner
Work collectively to outperform the other subgroups in the organization
Outperform the other individuals in your particular group
Q: What was your team’s goal for the Tower Market task?
Cooperate together to select the best decision for the market within a timely manner
Cooperate together to select the best decision for your own store within a timely manner
Work collectively to outperform the other markets in town
Outperform the other individuals in your particular market
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APPENDIX B
Independent Variable Materials
Goal Manipulation Task
(Mastery Orientation) Please remember a time in your past that you were learning with a group.
If you cannot recall a time that you were learning with a group, please describe a time where you
were attempting to learn something new. Describe in writing that time in one or two sentences in
the space below.
(Performance Orientation) Please remember a time in your past where you were attempting to
outperform other people in a formal or informal competition. If you cannot remember a time
where you were attempting to outperform other people, please recall a time where you were
watching a competition. Describe in writing that time in one or two sentences in the space below.
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Tower Market Task Scripts
(For the Performance Orientation): The purpose of this assignment is to compare collective
decision making among different teams. You are placed in the role of an advisory board member
for a market (Tower Market) that contains three stores (Florist, Baker, Veggie store). In order for
you to succeed you must all work together to make some key decisions regarding the
temperature of Tower Market, the means of distributing the maintenance costs for Tower
Market, and the best location of the stores for marketing purposes. In today's decisions, you
should be concerned with how well the Tower Market as a whole will do against the other
markets. Each other team in the room is a similar market in another building in town (e.g., Sibley
Market, Crosstown Market). Your goal is to outperform the other markets by collectively
determining the best decisions for Tower Market as a whole using the information given on the
next page.
(For the Mastery Orientation): The purpose of this assignment is to analyze and answer a
challenging decision. You are placed in the role of an advisory board member for a market
(Tower Market) that contains three stores (Florist, Baker, Veggie store). In order for you to
succeed you must all work together to make some key decisions regarding the temperature of
Tower Market, the means of distributing the maintenance costs for Tower Market, and the best
location of the stores for marketing purposes. In today's decisions, you should be concerned with
how well the Tower Market as a whole will do. Each other team in the room is a similar market
in another building in town (e.g., Sibley Market, Crosstown Market). Your goal is to achieve
the best performance that your market can produce by cooperating towards the best
decisions using the information given on the next page.
Critical information (one piece of information in this group per team member)
1. If the baker chooses the marketing strategy to set the market, the market gains the most
profit
2. If the florist chooses the temperature to set the market, the market gains the most profit
3. If the veggie chooses the maintenance cost to set the market, the market gains the most
profit
Information for all individuals
1. The veggie store prefers smaller displays at the front of the entrance than any other
marketing alternative
2. All stores prefer a common area somewhere in the building
3. The veggie store prefers a lower temperature over a higher temperature
4. The building has two exits in the back for the stores to dispense their trash
5. The baker prefers saving the most money on maintenance
6. The veggie store and the florist require the most maintenance done in their section of the
building.
7. The baker prefers lower temperatures over higher temperatures
8. The veggie store wants to share the maintenance cost based on the floor space occupied
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9. The florist prefers smaller displays at the front of the entrance than any other marketing
alternative
10. The florist does not want to share the maintenance cost, but that is not a critical preference
for the florist
11. The baker prefers separating the maintenance costs but that does not impact their profits as
much as the other decisions
12. The baker has the smallest floor space
13. The profit in the market is maximized if the decisions are made based on the stores’
preferences only
14. The veggie store has the lowest sales among the three stores, followed by the florist
15. The baker brings in the highest volume of sales, but also has one of the higher costs among
the three stores
16. The florist would rather have equal contributions to the common area
17. A survey was conducted on customer preferences, and some customers prefer building
temperatures to be around 71 F
18. The florist would rather not pay double for maintenance for its carry out business, compared
to other shared maintenance options
19. The baker prefers being closest to the entrance over any other position in the market
20. The florist prefers higher temperatures than lower temperatures
21. All stores prefer to split the common area maintenance cost if the maintenance was separate
22. The baker conducted a market survey and determined that having small displays at the
entrance would be the worse marketing alternative
23. Among the marketing strategy alternatives, advertising near the entranceway would be the 3rd
best preference for each store’s profit.
24. The florist has the lightest products followed by the veggie store
25. The veggie store would rather be positioned at the entrance to keep track of its displays
26. Shared maintenance produces the most profit for the market
27. The veggie store prefers the florist to pay double as the florist’s carry out business walks
through the veggie store’s space
(Performance orientation) Given the information, please select the optimal decisions that benefit
all stores in Tower Market from the answer sheet below. The information given to you might
differ between the members of the advisory board. Your team’s goal is to make sure your market
is more profitable than the competing markets (e.g., Sibley Market, Crosstown Market). On the
answer form, you will choose one option for each question. Each option choice is worth a
different number of points, depending on how optimal that choice is for Tower Market. Points
are indicators of profitability. Therefore, the more points your team gets, the higher the
profitability of the market will be.
Furthermore, the time that you make the decisions will also impact your profitability. The
quicker you make your decisions, the more profit your market receives. Based on past research,
markets that weren’t in the top 10% of the fastest markets to open had a much higher probability
of failure. Furthermore, in the past, over 75% of the markets typically make the best quality
decisions; thus decision speed will have an impact on getting the best profitability over the
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competition. However, the quality of the decisions carries more weight into the market’s profit as
compared to the speed of your decisions. This makes the decisions challenging where you as the
advisory board member for Tower Market trade off speed and quality in selecting the best
decisions to outperform the other markets. Based on that information, your goal is to
outperform the other markets in town by selecting the best decision in a timely manner.
Please do not look at the information on the next page until the task begins.
(Mastery orientation) Given the information, please select the optimal decisions that benefits all
stores in Tower Market from the answer sheet below. The information given to you might differ
between the members of the advisory board. Your team’s goal is to find the best decisions that
gives your market the most profit. On the answer form you will choose one option. Each option
choice is worth a different number of points, depending on how optimal that choice is for Tower
Market. Points are indicators of profitability. Therefore, the more points your team gets, the
higher the profitability of the market will be. Furthermore, the time that you make the decisions
will also impact your profitability. The quicker you make your decisions, the more profit your
market receives. Based on past research, markets that weren’t in the top 10% of the fastest
markets to open had a much higher probability of failure. Furthermore, in the past, over 75% of
the markets typically make the best quality decisions; thus decision speed will have an impact on
getting the best profitability. However, the quality of the decisions carries more weight into the
profit as compared to the speed of your decision. This makes the decisions challenging where
you as the advisory board member for Tower Market trade off speed and quality in selecting the
best decisions to maximize profitability. Based on that information, your goal is to select the
best decisions within a timely manner.
Please do not look at the information on the next page until the task begins.
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Candidates Task Script
(For the Performance Orientation): The purpose of this assignment is to compare collective
decision making among different teams. You are placed in the role of a charity organization
subgroup, tasked with the role of cooperating with the other people in the council in selecting
who you all believe to be your preferred candidate to become the next president, the next
secretary, and the next treasurer of the organization. In order for you to succeed you must all
work together to make this decision on the three positions. You have narrowed your search to
five candidates, all of which are qualified for all three positions and your goal is to outperform
the other subgroups in the organization by collectively determining the best candidate for
each position. The information needed to make the best decision is given to you on the next
page.
(For the Mastery Orientation): The purpose of this assignment is to analyze and answer a
challenging decision. You are placed in the role of a charity organization subgroup, tasked with
the role of cooperating with the other people in the council in selecting who you all believe to be
your preferred candidate to become the next president, the next secretary, and the next treasurer
of the organization. In order for you to succeed you must all work together to make this decision
on the three positions. You have narrowed your search to five candidates, all of which are
qualified for all three positions. Your goal is to get the most qualified candidate for each
position by cooperating with each other to find the best decision.
The information needed to make the best decision is given to you below:
Critical information (one piece of information given to each team member)
1. Candidate two has put in more overtime in than any other employee in the organization
2. Candidate five worked three separate projects despite only being at the company for three
years
3. Candidate one is not liked but some people in the organization but is the most respected
Information everyone knows
1. Candidate four has been shown to be a hard worker when his boss is around, but the
opposite when his boss is nowhere to be found
2. Candidate five has a degree in finance
3. Candidate two has had one DUI in the past
4. Candidate one has been with the organization for 20 years
5. Candidate three has shown leadership traits at critical situations
6. Candidate two is an advertising and marketing analyst
7. Candidate one is a senior level accountant
8. Candidate three is an event coordinator
9. Candidate two has been with the organization for 13 years
10. Candidate three has another job as a bartender to help pay bills
11. Candidate one works 50 hours a week
12. Candidate three has a bachelor degree in business
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13. The ideal president would have a hard-work ethic, being in either a leadership or
interpersonal role, and has been with the company for at least ten years
14. The ideal secretary would be will the company for less than five years, showing
leadership traits, and can handle multiple tasks
15. The ideal treasurer has a financial or accounting degree, never broken the law, and is
respected by the organization
16. Candidate five has been the team captain of the tennis team in high school
17. Candidate four was the valedictorian in college
18. Candidate four has former management experience as a project manager at a different
non-profit
19. Candidate five has been rumored to be looking for other jobs given the current job the
candidate has
(Performance orientation) Strictly based on the information provided, please select the optimal
decisions that benefits your council the most from the answer form. The information given to
you might differ between the members of the subgroup. Your team’s goal is to make sure your
team produced the best candidate for each position over other groups in the organization (e.g.,
Midwest regional council, Southwest regional council). On the answer form, you will choose one
option for each question. Each option choice is worth a different number of points, depending on
how optimal that choice is for your team. Points are indicators of likelihood of success.
Therefore, the more points your team gets, the higher the chance that your candidates are the
best.
Furthermore, the time that you make the decision will also impact your likelihood of success, as
the time to start campaigning with your candidates will increase the likelihood of success. The
quicker you make your decision, the more likely your candidates will succeed. From past
selection cycles in this organization, candidates that weren’t in the top 20% of the fastest
candidates to start campaigning would have a much higher probability of failure. Furthermore, in
the past over 80% of the councils typically select the most qualified candidates, thus decision
speed will have an impact on getting the highest likelihood of success over the competition.
However, the quality of the decision carries more weight into your candidates’ success as
compared to the speed of your decision; thus in order to outperform the other groups your
team must focus on getting the right decision more so than getting the fastest decision.
(Mastery orientation) Strictly based on the information provided, please select the optimal
decisions that benefits all members in your council (your team) from the answer sheet below.
The information given to you might differ between the members of the subgroup. On the answer
form, you will choose one option for each question. Each option choice is worth a different
number of points, depending on how optimal that choice is for your team. Points are indicators of
likelihood of success. Therefore, the more points your team gets, the higher the chance that your
candidates are the best. Furthermore, the time that you make the decision will also impact your
likelihood of success, as the time to start campaigning with your candidates will increase the
likelihood of success. The quicker you make your decision, the more likely your candidates will
succeed. However, the quality of the decision carries more weight into your candidates’ success
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as compared to the speed of your decision. This makes it a challenging decision where you as
council members must trade off speed and quality in selecting the best decision. Based on that
information, your goal is to select the best decision within a timely manner.
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APPENDIX C
Dependent Variable Materials
Answer Form
Please circle which decision is would provide the most profit to the Tower Market given the set
of information. Please record the time it took to make all of the decisions on the subsequent line.
After finishing the task, please work on the crossword puzzles together on the next page.

Temperature in the Tower Market
1.
2.
3.
4.
5.

Time to Decide: ______________

77 F
74 F
71 F
68 F
65 F

Marketing Position
1.
2.
3.
4.
5.

Common area near the entranceway
Small displays near the entranceway
Convenient location (near entrance) for the store with highest volume of sales
Advertisements near the entranceway
Stores stocking heavier products should be located near entrances and exits

Maintenance costs of the three stores
1. Shared, each store is responsible for a percentage according to floor space occupied and
(if applicable) equal responsibility for common area
2. Shared, each store is responsible for a percentage according to floor space occupied and
(if applicable) equal responsibility for the common area, but the florist pays double its
percentage because of the nature of its carry-out business
3. Shared, each store is responsible for one third of total costs
4. Separate, each responsible for own floor space plus equal contributions for common area
maintenance
5. Separate, each responsible for own floor space, and common area maintenance cost is
divided based on the floor space occupied by the store
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Scoring and Scoring Rationale
Maintenance
Alternative
Information Used
Critical #3, #9,
2 (200)
#25, #26, #5, #13
Critical #3, #9,
1 (150)
#25, #26, #5, #13

3 (100)
5 (50)
4 (0)

Critical #3, #9,
#25, #26, #5, #13
Critical #3, #9,
#25, #26, #5, #13
Critical #3, #9,
#25, #26, #5, #13

Maintenance
Alternative
Information Used
Critical #3, #9,
4 (50)
#25, #26, #5, #13
Critical #3, #9,
5 (37.5)
#25, #26, #5, #13

3 (25)
1 (12.5)
2 (0)

Critical #3, #9,
#25, #26, #5, #13
Critical #3, #9,
#25, #26, #5, #13
Critical #3, #9,
#25, #26, #5, #13

Maintenance
Alternative
Information Used
Critical #3, #9,
4 (25)
#25, #26, #5, #13
Critical #3, #9,
5 (18.75)
#25, #26, #5, #13

3 (12.5)
1 (6.25)
2 (0)

Critical #3, #9,
#25, #26, #5, #13
Critical #3, #9,
#25, #26, #5, #13
Critical #3, #9,
#25, #26, #5, #13

Veggie profit schedule
Temperature Information
Alternative
Used
#20, Critical #2,
5 (25)
#13
#20, Critical #2,
4 (18.75)
#13
#20, Critical #2,
3 (12.5)
#13
#20, Critical #2,
2 (6.25)
#13
#20, Critical #2,
1 (0)
#13
Florist profit schedule
Temperature Information
Alternative
Used
#20, Critical #2,
1 (200)
#13
#20, Critical #2,
2 (150)
#13
#20, Critical #2,
#13
#20, Critical #2,
4 (50)
#13
#20, Critical #2,
5 (0)
#13
Baker store's profit schedule
Temperature Information
Alternative
Used
#20, Critical #2,
5 (50)
#13
#20, Critical #2,
4 (37.5)
#13
3 (100)

3 (25)
2 (12.5)
1 (0)

#20, Critical #2,
#13
#20, Critical #2,
#13
#20, Critical #2,
#13
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Marketing
alternative
2 (50)
1 (37.5)

4 (25)
5 (12.5)
3 (0)
Marketing
alternative
2 (25)
1 (18.75)

4 (12.5)
5 (6.25)
3 (0)
Marketing
alternative
3 (200)
5 (150)

4 (100)
1 (50)
2 (0)

Information Used
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13,
#22
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13

Information Used
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13,
#22
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13

Information Used
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13,
#22
#14, #21, #19,
Critical #1, #13
#14, #21, #19,
Critical #1, #13

Tower Market Answers and Justification

Best Answer Choice

Worst Answer Choice

Maintenance
Cost
#2

Temperature
#1

Marketing
Position
#3

#1

#2

#5

#3
#5
#4

#3
#4
#5

#4
#1
#2

1. General Knowledge
a. The profit in the market is maximized if the decisions are made based on the
stores’ preferences only
2. Temperature Choice
a. If the florist chooses the temperature to set the market, the market gains the most
profit
i. From that
1. The florist prefers higher temperatures than lower temperatures
3. Marketing Choice
a. If the baker selects the marketing strategy for the market, the market gains the
most profit
i. From that
1. The baker prefers being closest to the entrance over any other
position in the market
2. Rule out small displays
a. The baker conducted a market survey and determined that
having small displays at the entrance would be the worse
marketing alternative
3. Justification for best location with highest number of sales
a. The baker brings in the highest volume of sales, but also
has one of the higher costs among the three stores
4. Baker’s preferred location
a. The baker prefers being closest to the entrance over any
other position in the market
4. Maintenance Choice
a. General information
i. Shared maintenance produces the most profit for the market
1. Eliminates the separate choices
b. If the veggie store gets to select the maintenance for the market, the market gains
the most profit
i. From that
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1. The veggie store wants to share the maintenance cost based on the
floor space occupied
2. The veggie store prefers the florist to pay double as the florist’s
carry out business walks through the veggie store’s space
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Candidate Task Answer Sheet, Scoring, and Scoring Rationale
Answer Form

Please mark with an X which candidate is the most qualified for each position, given the set of
information. Please record the time it took to make all of the decisions on the subsequent line.
After finishing the task, please work on the crossword puzzles together on the next page.
Secretary Position

Treasury Position

President Position

Candidate one
Candidate two
Candidate three
Candidate four
Candidate five

Time to make all decisions (delta time):______________

Scoring
Answer Key (1=worst choice to 5=best choice)
Secretary
Order
Candidate one
Candidate two
Candidate three
Candidate four
Candidate five

Treasury
Order
1
2
4
3
5

President
Order
5
1
3
2
4

2
5
4
3
1

Aggregate the three rank values’ scores together based on the table below
Score for each Candidate
5
4
3
2
1

Score
200
168.75
137.5
106.25
75
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Scoring Rationale
1. Secretary Best Choice
a. The ideal secretary would be with the company for less than five years, showing
leadership traits, and can handle multiple tasks
i. From this:
1. Candidate five has been the team captain of the tennis team in high
school (leadership traits)
2. Candidate five worked three separate projects despite only being at
the company for three years (multiple tasks and less than five
years)
a. Less than five years assumes that they might be looking for
other jobs
i. Candidate five has been rumored to be looking for
other jobs given the current job the candidate has
2. Treasury Best Choice
a. The ideal treasurer has a financial or accounting degree, never broken the law,
and is respected by the organization
i. Candidate one is a senior level accountant
1. Assumed an accounting degree
ii. Candidate one is not liked by some people in the organization but is the
most respected
1. Respected by the organization
a. Further affirmed by the number of years with the
organization and number of hours dedicated to the work
iii. No information on the Candidate breaking the law
1. Assumed background checks were conducted in typical protocol
for hiring positions
3. President Best Choice
a. The ideal president would have a hard-work ethic, being in either a leadership or
interpersonal role, and has been with the company for at least ten years
i. From that:
1. Candidate two has been with the organization for 13 years
a. Been with the company for at least ten years
2. Candidate two is an advertising and marketing analyst
a. Been in either a leadership or interpersonal role
3. Candidate two has put in more overtime in than any other
employee in the organization
a. Hard-work ethic
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APPENDIX D
Knowledge Sharing Checklist
Instructions: Please check off all information your team discussed among each other
during the task. For the items that your team checked, please rate your confidence that your
team did discussed among each other the task on a scale of 1 (not confident at all) to 5
(very confident). This questionnaire is to be completed with the whole team.

Among the marketing strategy alternatives, advertising near the
entranceway would be the 3rd best preference for each stores’ profit.

1 2 3 4 5

A survey was conducted on customer preferences, and some
customers prefer building temperatures to be around 71 F
1 2 3 4 5
All stores prefer a common area somewhere in the building
All stores prefer to split the common area maintenance cost if the
maintenance was separate
All stores need to replenish supplies daily
Current estimates predict that the florist will make the most money of
the three stores
Customers would prefer the florist in the entranceway if given the
chance

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

If the baker selects the marketing strategy for the market, the market
gains the most profit
1 2 3 4 5
If the florist choses the temperature to set the market, the market gains
the most profit

1 2 3 4 5

If the veggie store gets to select the maintenance for the market, the
market gains the most profit
1 2 3 4 5
Shared maintenance produces the most profit for the market
The baker brings in the highest volume of sales, but also has one of
the higher costs among the three stores

1 2 3 4 5
1 2 3 4 5

The baker has to hire the most clerks among the three stores
1 2 3 4 5
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The baker conducted a market survey and determined that having
small displays at the entrance would be the worse marketing
alternative
The baker prefers being closest to the entrance over any other position
in the market
The baker prefers lower temperatures over higher temperatures
The baker prefers separating the maintenance costs but that does not
impact their profits as much as the other decisions
The baker prefers saving the most money on maintenance
The building has two exits in the back for the stores to dispense their
trash

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

The entranceway has seating for the veggie store and baker

1 2 3 4 5

The florist does not want to share the maintenance cost but that is not
a critical preference for the florist

1 2 3 4 5

The florist has the lightest products followed by the veggie store

1 2 3 4 5

The floor space is equal between the stores

1 2 3 4 5

The florist prefers smaller displays at the front of the entrance than
any other marketing alternative

1 2 3 4 5

The florist prefers higher temperatures than lower temperatures

1 2 3 4 5

The florist would rather have equal contributions to the common area

1 2 3 4 5

The florist would rather not pay double for maintenance for its carry
out business, compared to other shared maintenance options

1 2 3 4 5

The profit in the market is maximized if the decisions are made based
on the stores’ preferences only

1 2 3 4 5

The veggie and the florist require the most maintenance done in their
section of the building.

1 2 3 4 5

The veggie store wants to share the maintenance cost based on the
floor space occupied
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1 2 3 4 5

The veggie store has the lowest sales among the three stores,
followed by the florist

1 2 3 4 5

The veggie store prefers a lower temperature over higher
temperature

1 2 3 4 5

The veggie store prefers smaller displays at the front of the
entrance than any other marketing alternative

1 2 3 4 5

The veggie store prefers the florist to pay double as the florist’s
carry out business walks through the veggie store’s space
1 2 3 4 5
The veggie store provides complimentary samples of their veggies
to attract customers
1 2 3 4 5
The veggie store would rather be positioned at the entrance to keep
track of its displays
1 2 3 4 5
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Knowledge Task Scoring Sheet
Tally all checked items for each category. Determine the confidence score of each item
checked using the Item Confidence key. Sum the confidence score of the items checked
for each category to obtain the total confidence score. Input those respective scores in
Total Confidence Score category and use the multiplier to get your score for each
category. Finally, sum up all the category scores to get your total team score.

Confidence
1
2
3
4
5

Items
Unique Items
Other Items
Fake Items

Item Confidence Key
Unique/Other
Fake Items
Items checked
checked
0.2
0.4
0.6
0.8
1

-0.2
-0.4
-0.6
-0.8
-1

Scoring Key
Number Number of Total
of Items Items Not Confidence
Checked Checked
Score
Multiplier
x11.11
x1.28
x4.76

Total
Category
Score

Total Score
Rational for scoring: Assuming that each of the categories holds equal weight in the
scoring, we can solve for the multiplier in the following way:
𝑋 = 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 𝑜𝑓 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑡𝑒𝑚𝑠
𝑌 = 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒𝑟 𝑜𝑓 𝑜𝑡ℎ𝑒𝑟 𝑖𝑡𝑒𝑚𝑠
𝑍 = 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒𝑟 𝑜𝑓 𝑓𝑎𝑘𝑒 𝑖𝑡𝑒𝑚𝑠
# 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑡𝑒𝑚𝑠 ∗ 𝑋 + # 𝑜𝑡ℎ𝑒𝑟 𝑖𝑡𝑒𝑚𝑠 ∗ 𝑌 + # 𝑓𝑎𝑘𝑒 𝑖𝑡𝑒𝑚𝑠 ∗ 𝑍 = 100
# 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑡𝑒𝑚𝑠 ∗ 𝑋 = # 𝑜𝑡ℎ𝑒𝑟 𝑖𝑡𝑒𝑚𝑠 ∗ 𝑌 = # 𝑓𝑎𝑘𝑒 𝑖𝑡𝑒𝑚𝑠 ∗ 𝑍
Solve for each of the variables to get the multiplier for the scoring.
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APPENDIX E
Approval letters and Consent Form
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Consent Form: Teamwork Tasks
You are invited to participate in a study where teamwork activities will be assessed. The investigator
is Jeffrey Dyas, a student supervised by Dr. Sandra Carpenter in the Psychology Department of The
University of Alabama in Huntsville, Morton Hall 333, carpens@uah.edu.
PROCEDURE TO BE FOLLOWED IN THE STUDY: Participation in this study is completely
voluntary. The training sessions will occur as a group of 3 members per team in the KLI Training
facility at KSC. After signing the consent form, you will be randomly assigned to sit at a table. After
that, the teamwork training session will begin. Given the length of the training session, a five-minute
break will occur halfway through the activities. Activities include a teamwork presentation, a
communication presentation, and two decision tasks. In the first task, the participants select the best
candidate for three different positions using given information about the candidate. In the second task,
participants are owners of stores in a market that are asked to coordinate with the others stores to
maximize the whole market’s profit. Surveys will be administered both during and after the
activities have concluded and a demographic survey will be administered after the activities have
concluded. After the surveys are complete, there will be a takeaway section of the training and you
will be released. The training is expected to take up to 3 hours to complete.
DISCOMFORTS AND RISKS FROM PARTICIPATING IN THE STUDY: There are no
physical or psychological risks associated with the study. Your participation in this study will have no
influence on any performance evaluations or impact your job security, as the training session will be
administered to both those who are participating and those who are not participating in the study.
Those who decide not to participate in the study will not face any disadvantages in the training session
and will receive the same information and activities as those who do participate.
EXPECTED BENEFITS: Personal benefits for participating in the study include learning a
beneficial component of teamwork, the application of that component in a team setting, and
collaborating with others on fun decision tasks. The benefit to society and science is a better
understanding of how teams could improve communication and collaboration. Improving
communication and collaboration within teams will help reduce inefficiencies in team member’s
activities and deficiencies in team’s knowledge to better enhance team performance.
INCENTIVE: The incentive for participation in the study includes the knowledge that you have
helped validate the training information presented to you, and to help society better understand how
teams could improve communication and collaboration.
CONFIDENTIALITY OF RESULTS: Participant numbers will be used to record your data, and
these numbers will be made available only to those researchers directly involved with this study,
thereby ensuring strict anonymity. This consent form will be destroyed after three years. The data
from your training session will be released only to those individuals who are directly involved in the
research, and your participant number will be the only association made between you and the data.
FREEDOM TO WITHDRAW: You are free to withdraw from the study at any time without
penalty.
CONTACT INFORMATION: If you have any questions about this study, please ask them now
or at any point in the research process. If you have questions later on, you may contact the
Supervising Investigator, Dr. Carpenter, in Morton Hall 333, at 256-824-2319 (carpens@uah.edu)
or the Principal Investigator at jd0044@uah.edu. If you have questions about your rights as a
research participant, or concerns or complaints about the research, you may contact the Office of the
Institutional Review Board (IRB) at irb.@uah.edu. One copy of this consent form is available for your
records. If you understand the procedure and agree to voluntarily participate in our study, please sign
and date below.

X
Name and Date
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November 22nd 2017
Jeffrey Dyas
College of Arts, Humanities, and Social Sciences
University of Alabama in Huntsville
Dear Mr. Dyas,

The UAH Institutional Review Board of Human Subjects Committee has
reviewed your updated proposal, Refelxivity and motivational impacts on project teams,
and found it meets the necessary criteria for approval. Your proposal seems to be in
compliance with this institutions Federal Wide Assurance (FWA) 00019998 and the
DHHS Regulations for the Protection of Human Subjects (45 CFR 46).
Please note that this approval is only an update, and that the original expiration
date of August 14th, 2018 still applies. If data collection continues past this period, you
are responsible for processing a renewal application a minimum of 60 days prior to the
expiration date.
No changes are to be made to the approved protocol without prior review and
approval from the UAH IRB. All changes (e.g. a change in procedure, number of
subjects, personnel, study locations, new recruitment materials, study instruments, etc)
must be prospectively reviewed and approved by the IRB before they are implemented.
You should report any unanticipated problems involving risks to the participants or others
to the IRB Chair.
If you have any questions regarding the IRB’s decision, please contact me.
Sincerely,

Bruce Stallsmith
IRB Chair
Professor, Biological Sciences
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Expedited (see pg 2)
th

July 5 2017

Exempted (see pg 3)

Jeffrey Dyas

Full Review

College of Arts, Humanities, and Social Sciences

Extension of Approval

University of Alabama in Huntsville
Dear Mr. Dyas,

The UAH Institutional Review Board of Human Subjects Committee has
reviewed your proposal, Refelxivity and motivational impacts on project teams, and
found it meets the necessary criteria for approval. Your proposal seems to be in
compliance with this institutions Federal Wide Assurance (FWA) 00019998 and the
DHHS Regulations for the Protection of Human Subjects (45 CFR 46).
Please note that this approval is good for one year from the date on this letter. If
data collection continues past this period, you are responsible for processing a renewal
application a minimum of 60 days prior to the expiration date.
No changes are to be made to the approved protocol without prior review and
approval from the UAH IRB. All changes (e.g. a change in procedure, number of
subjects, personnel, study locations, new recruitment materials, study instruments, etc)
must be prospectively reviewed and approved by the IRB before they are implemented.
You should report any unanticipated problems involving risks to the participants or others
to the IRB Chair.
If you have any questions regarding the IRB’s decision, please contact me.
Sincerely,

Bruce Stallsmith
IRB Chair
Professor, Biological Sciences
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Expedited:
Clinical studies of drugs and medical devices only when condition (a) or (b) is met. (a) Research on drugs for which
an investigational new drug application (21 CFR Part 312) is not required. (Note: Research on marketed drugs that
significantly increases the risks or decreases the acceptability of the risks associated with the use of the product is not
eligible for expedited review. (b) Research on medical devices for which (i) an investigational device exemption
application (21 CFR Part 812) is not required; or (ii) the medical device is cleared/approved for marketing and the medical
device is being used in accordance with its cleared/approved labeling.
Collection of blood samples by finger stick, heel stick, ear stick, or venipuncture as follows: (a) from healthy,
nonpregnant adults who weigh at least 110 pounds. For these subjects, the amounts drawn may not exceed 550 ml in an
8 week period and collection may not occur more frequently than 2 times per week; or (b) from other adults and children,
considering the age, weight, and health of the subjects, the collection procedure, the amount of blood to be collected, and
the frequency with which it will be collected. For these subjects, the amount drawn may not exceed the lesser of 50 ml
or 3 ml per kg in an 8 week period and collection may not occur more frequently than 2 times per week.
Prospective collection of biological specimens for research purposes by noninvasive means. Examples: (a) hair and
nail clippings in a nondisfiguring manner; (b) deciduous teeth at time of exfoliation or if routine patient care indicates a
need for extraction; (c) permanent teeth if routine patient care indicates a need for extraction; (d) excreta and external
secretions (including sweat); (e) uncannulated saliva collected either in an unstimulated fashion or stimulated by chewing
gumbase or wax or by applying a dilute citric solution to the tongue; (f) placenta removed at delivery; (g) amniotic fluid
obtained at the time of rupture of the membrane prior to or during labor; (h) supra- and subgingival dental plaque and
calculus, provided the collection procedure is not more invasive than routine prophylactic scaling of the teeth and the
process is accomplished in accordance with accepted prophylactic techniques; (i) mucosal and skin cells collected by
buccal scraping or swab, skin swab, or mouth washings; (j) sputum collected after saline mist nebulization.
Collection of data through noninvasive procedures (not involving general anesthesia or sedation) routinely employed
in clinical practice, excluding procedures involving x-rays or microwaves. Where medical devices are employed, they
must be cleared/approved for marketing. (Studies intended to evaluate the safety and effectiveness of the medical device
are not generally eligible for expedited review, including studies of cleared medical devices for new indications).
Research involving materials (data, documents, records, or specimens) that have been collected, or will be collected
solely for nonresearch purposes (such as medical treatment or diagnosis).
Collection of data from voice, video, digital, or image recordings made for research purposes.
Research on individual or group characteristics or behavior (including, but not limited to, research on perception,
cognition, motivation, identity, language, communication, cultural beliefs or practices, and social behavior) or research
employing survey, interview, oral history, focus group, program evaluation, human factors evaluation, or quality
assurance methodologies.
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Consent Form: Teamwork Tasks
You are invited to participate in a study where teamwork activities will be assessed. The investigator
is Jeffrey Dyas, a student supervised by Dr. Sandra Carpenter in the Psychology Department of The
University of Alabama in Huntsville, Morton Hall 333, carpens@uah.edu.
PROCEDURE TO BE FOLLOWED IN THE STUDY: Participation in this study is completely
voluntary. You must be 18 years or older to participate in this study. The study will occur as a group
of 3 members per team in the Olin King Technology Hall. Once written consent is given, you will be
randomly assigned to sit at a table. After that, the teamwork activities will begin. Activities include a
teamwork presentation, a communication presentation, and two decision tasks. In the first task, the
participants select the best candidate for the three different positions. In the second task, participants
are owners of stores in a market that are asked to coordinate with the others stores to maximize the
whole market’s profit. Surveys will be administered both during and after the activities have
concluded and a demographic survey will be administered after the activities have concluded. The
study is expected to take up to 2 hours to complete.
DISCOMFORTS AND RISKS FROM PARTICIPATING IN THE STUDY: There is no physical
or psychological risks associated with this study. You can opt-out of doing the study at any time.
Participation in this study will have no influence on your grade from this study.
EXPECTED BENEFITS: Personal benefits for participating in the study include learning about
teamwork and collaborating with others on fun decision tasks. The benefit to society and science is a
better understanding of how teams could improve communication and collaboration, and how motives
influence them. Improving communication and collaboration within teams will help reduce
inefficiencies in team member’s activities and deficiencies in team’s knowledge to better enhance
team performance.
INCENTIVE: Participants will receive 4 activity points toward your psychology course grade as well
as valuable education on teamwork processes. Furthermore, I will grant an extra activity point to each
members of the highest scoring team out of every eleven teams.
CONFIDENTIALITY OF RESULTS: Participant numbers will be used to record your data, and
these numbers will be made available only to those researchers directly involved with this study,
thereby ensuring strict anonymity. This consent form will be destroyed after three years. The data
from your session will be released only to those individuals who are directly involved in the research
and your participant’s number will be the only association made between you and the data.
FREEDOM TO WITHDRAW: You are free to withdraw from the study at any time. You will not
receive the full amount of points (4 points), however, if you withdraw from the study. Investigators
reserve the right to remove any participant from the study without regard to the participant consent.
CONTACT INFORMATION: If you have any questions about this study, please ask them now or at
any point in the research process. If you have questions later on, you may contact the Supervising
Investigator, Dr. Carpenter, in Morton Hall 333, at 256-824-2319 (carpens@uah.edu) or the Principal
Investigator at jd0044@uah.edu. If you have questions about your rights as a research participant, or
concerns or complaints about the research, you may contact the Office of the Institutional Review
Board (IRB) at 256-824-2339 (irb.@uah.edu).
One copy of this consent form is available for your records. If you understand the procedure and
agree to voluntarily participate in our project, please sign and date below.
______________________________________

__________________________________

Name (Please Print)

Signature
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